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Abstract 
Psychological effects of biofeedback were studied with 
twenty-one asthmatic children randomly assigned to the 
Biofeedback group or the minimum contact Control group. 
Children in the Biofeedback group received four weekly 
training sessions on diaphragmatic breathing, and 
auditory and visual EMG biofeedback signals were given 
during the training. All subjects were assessed on 
their level of depression, general and asthma control 
orientation, and frequency of subjective symptoms at 
pre-treatment, post-treatment and three-month follow-up. 
Results indicated that children in the Biofeedback group 
showed an increase in their sense of control over 
asthma, and this change was maintained at three-month 
follow-up. Regardless of the biofeedback training, all 
children participated in the study showed a change of 
general locus of control to a more internal orientation 
after the initial assessment and this change was also 
maintained at the three-month follow-up phase. Children 
in both groups also reported less worry during asthmatic 
attacks at the post-treatment phase and less depressed 
at three-month follow-up. Possible explanations for the 
overall non-significant findings of biofeedback effects 
and the changes in general locus of control, depression 
level and reported worry regardless of groups as well as 
limitations of this study and ways to improve it were 
also discussed. 
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Psychological Effects of ‘ 
Biofeedback Training on Asthmatic Children 
Asthma is a common childhood disorder. Prince 
(1984) reported that in Britain at least 11% of all 
school children suffer from recurrent attack of 
wheezing. This prevalence rate is comparable in 
Australia, Scotland, New Zealand and United States 
(smith, 1983). A recent report in Hong Kong indicated a 
prevalence rate of 5% to 8% in asthma (Hong Kong 
Asthmatic Association, reported in Ming Pao February 12, 
1990). 
Nad自1 (1965) defined asthma as an intermittent and 
reversible obstructive airways disease. Reed and 
Townley (1978) proposed three components in asthma: (a) 
the stimulus-provoking airway obstruction; (b) variables 
•linking the stimulus to the response; and (c) the 
physiological and pathological responses that constitute 
airway obstruction. Most researchers believe that a 
number of factors play a role in the causality and 
severity of asthmatic attack (Creer, Marion & Harm, 
19887 Godfrey, 1975; Kuzemko, 1980). Allergy, 
infection, and psychological, genetic, environmental, 
and physical factors are commonly suggested. 
Contributing factors for ast.hTTiatic athanV. Allergy 
is the result of abnormal immunological defense system 
which causes hyperactivity of the airways (Godfrey, 
1975). When IgE, a special type of immunoglobulin 
coating the surface of mast cells, recognizes a foreign 
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protein, it triggers the reaction of mast cells which 
release various chemicals causing other cells to swell, 
bronchial muscles to constrict, and blood vessels to 
dilate. These reactions then lead to the obstruction of 
airways, thus, the asthmatics have great difficulty in 
breathing. In addition, the narrowing of the bronchial 
tubes can be caused by exaggeration of normal muscle 
contraction of the bronchial wall or excessive secretion 
of fluid into the tubes. Bronchial tubes are pulled 
more open during inspiration. As a result, there is a 
tendency to trap air into the lungs. in order to 
breathe into a larger lung volume, big muscles of the 
neck and shoulders are used to help the diaphragm in 
breathing during asthmatic attacks. Therefore, 
asthmatics have more difficulty in breathing out than 
breathing in, and they usually feel very tired after an 
attack. 
Kuzeitiko (1980) concluded that the relationship of 
infection to the development of asthma can either be 
explained as a hypersensitivity reaction to the 
infecting agent or its products. Kuzeitiko (1980) cited 
many studies showing that many asthmatic attacks were 
associated with respiratory viral illness. it is 
possible that infection is a non-specific precipitating 
agent of asthma. 
Kuzemko (1980) pointed out that although 
psychological factors may not be crucial factors for 
formation of asthma, they can be important triggering 
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factors for asthmatic attacks. Coping with asthma is 
distressful for both the child and the famiiy, and can 
cause psychological turmoil to both the child and the 
family members (Creer et al, 1988; Godfrey, 1975； 
Kuzemko, 1980)• As a result, psychological disturbance 
may develop and may become one of the factors for the 
deterioration of the disease, and the vicious cycle 
continues. In addition to the above factors, patients‘ 
premorbid personality also influences their subjective 
experiences of symptoms and their reaction to the 
illness. First, patients‘ personality style may interact 
with the severity, onset and type of illness and the 
response of the family and medical caretaker. Secondly, 
patients‘ attitudes towards their illness also influence 
their behavior and their subjective experiences and 
feelings about the illness (Kinsman, Dirks, & Jones, 
1982). For example, patients holding pessimistic 
attitude towards their illness may think that they have 
no control over their illness, and regard the management 
of their illness as the sole responsibility of the 
medical caregivers. They may feel sad and helpless 
about their illness. 
Environmental and physical factors, such as 
physical exercise, pollution, and climate, are forces 
related to the exacerbation of asthma (Godfrey, 1975； 
Kuzemko, 1980)• Greer's study (cited in Creer et al, 
1988) found that many children have asthma attack only 
during certain season. Siegel, Katz and Racheletsky 
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(1983) reported that asthma attacks are more severe and 
more often in the fall. Siegel and his colleagues 
concluded that this may be a result of change in 
temperature, and humidity, as well as an increase in air 
pollution. 
The last factor associated with asthma is genetic 
factor. Studies of family history of asthmatics found 
that a child is at a higher risk of asthma if the family 
has a history of asthma or other manifestation of 
hypersensitivity (Rees, 1984). Moreover, asthma is also 
found predominantly in boys. However, the sex ratio 
decreases with age and the ratio approaches l:i in adult 
(Creer et al, 1988)• 
Treatment of asthma. Traditional treatment of 
asthma is centered on medication and the identification 
of potential immunological or environmental factors 
triggering the airway obstruction (Kinsman et al, 1982). 
As psychological factors also play an important role in 
the causality and severity of asthmatic attack, 
management of asthma in psychological aspect has also 
been studied extensively. Various kinds of 
psychotherapeutic techniques have been used for the 
management of asthma, including psychoanalytic therapy 
(Knapp, Mushatt, & Nemetz, 1970), education program, and 
behavioral techniques ( Lehrer, Hochron, McCann, 
Swartzman & Reba, 1986; Richter & Dahme, 1982). Among 
these psychological techniques, behavioral techniques 
are commonly used to help the adult asthmatics to 
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control their symptoms during attacks. ‘ 
Biofeedback as a treatment modality. over the past 
years, the term biofeedback has been referred by 
researchers to a variety of treatment procedure, ranging 
from a narrow definition, which refers to the "biofeedback 
signal" only (Furedy, 1987), to a broad definition which 
refers to a form of therapy in which several efficacious 
self-regulation techniques, such as autogenic training 
and desensitization, imagery and breathing exercises, 
cognitive behavior modification and stress managements, 
are used (Shellenberger and Green, 1986). Thus, for a 
broad definition of biofeedback, the feedback signal 
itself is only a component of biofeedback rather than 
the whole of the biofeedback. In this study, the broad 
defini七ion of biofeedback was used. 
Regardless of the definition of biofeedback, in a 
training process which biofeedback technique is applied, 
an individual is continuously given signals about 
his/her physiological changes. The procedure is widely 
used to help individual to control bodily responses, 
such as heart rate, brain wave, blood pressure, and 
muscle tension. Employment of biofeedback techniques to 
change bodily responses is based on learning concepts. 
During biofeedback training, physiological changes are 
measured and converted to auditory or visual feedback to 
the individual. Through this procedure, the individual 
learns to exert control over his/her physiological 
bodily changes. 
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Biofeedback has been successfully applied to a 
variety of clinical problems (Small & Hull, 1975). For 
example, Burish and Schwartz (1980) reported using 
biofeedback techniques to help adult patients to handle 
their stress. This technique has also been employed to 
help adult and child asthmatics to control their 
increased physiological activities during asthmatic 
attacks (Davis, Saunders, Creer & chai, 1973; Kotses & 
Glaus, 1981; Kotses, Glaus, Crawford, Edwards & Scherr, 
1976; Lehrer et al, 1986; Richer & Dahme, 1982;). 
During the biofeedback training, patients are trained to 
control an electronic signal which represents a specific 
physiological activity level, such as respiratory or EMG 
activity, by relaxation skills. 
Relaxation is a strong element in biofeedback and 
is a skill widely used to help patients with anxiety 
related disorders. Wolpe (1958) suggested that 
relaxation in biofeedback involves responses 
antagonistic to anxiety. Similarly, Benson, Beary and 
Carol (1974) suggested that relaxation response tended 
to reduce sympathetic activities. A reduction in such 
activities, in turn, results in a reduction of anxiety. 
Furthermore, relaxation training has been used to treat 
anxiety-related disorders successfully, e. g., severe 
anxiety (Heide and Borkovec, 1984) and migraine 
headaches (Blanchard, Theobald, Williamson, silver & 
Brown, 1978). All these indicate that biofeedback is 
closely related to anxiety. Therefore, an individual's 
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anxiety proneness may affect the effectiveness of 
biofeedback training. 
The effectiveness of biofeedback technique in 
asthma is equivocal (King, 1980)• Some earlier studies 
(e.g., Davis et al, 1973; Kotses et al, 1976; Scherr, 
Crawford, Sergent & Scherr, 1975) reported successful 
cases of alleviation of asthma symptoms by biofeedback 
training. However, others (e.g., Kotses & Glaus, 1981) 
concluded that relaxation and biofeedback procedures 
have yielded promising initial results but the clinical 
usefulness was not yet clearly determined. Richter & 
Dahxne (1982) were unable to find support for a long-term 
therapeutic effect. 
Previous outcome studies on the effectiveness of 
biofeedback training in asthma were usually based on 
physical measurements, such as air way resistance, 
expiratory volume, or expiratory flow. Little has been 
done on the psychological effects on the patients. 
Blanchard, Andrasik, Appelbaum, Evans, Myers, and Barron 
(1986) studied the psychological effects of biofeedback 
for chronic tension headache, mixed tension headache, 
and migraine headache. The results showed significant 
reductions in depression and trait-anxiety after 
receiving biofeedback treatment regardless of the 
treatment outcome and headache type. Blanchard et al 
(1986) suggested that these psychological effects were 
results of the combination of increased feelings of 
relaxation and a sense of control over the body. Thus, 
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one of the psychological effects of biofeedback training 
may be the change of external to internal locus of 
control. 
Rotter (1966) conceptualized locus of control as a 
generalized expectancy regarding perception of 
controlling behavioral outcomes. People with internal 
locus Of control view success or failure as a result of 
their own action, while people with external locus of 
control attribute success or failure to fate, chance or 
other factors that are not under their control. m 
comparison with internality, externality is suspected to 
be associated with pessimistic attitude toward illness. 
Externals tend to take a more passive role in the 
management of their illness and tend to regard illness 
treatment as the sole responsibility of their doctors 
(Nowicki & Duke, 1983). 
Lefcourt (1982) suggested that locus of control is 
not an inherited trait, instead, it is acquired through 
learning. This implies that although control 
orientation is rather stable, it can be changed. The 
idea that locus of control can be changed is supported 
in a number of studies (de Charms, 1972; Omizo & 
Cubberly, 1983; Omizo, Cubberly, & Omizo, 1985). 
Lefcourt (1982) further suggested that shifting one's 
locus of control from an external to a more internal 
orientation should be the goal of psychotherapies. As 
biofeedback training offers a way for the asthmatics to 
control their illness, it is suspected that there may be 
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a shift to greater internal locus of control about their 
illness. This shift may also generalize to their overall 
control orientation• In addition, external locus of 
control is found to be related to depression (Blaney, 
1977), which is also coitimon among patients with asthma 
(Fritz, Rubinstein, & Lewiston, 1987; Levitan, 1983). 
Thus, biofeedback training may also reduce the level of 
depression through a change to internal locus of 
control. 
Purpose of Study 
The purpose of this study was to evaluate the 
psychological effects of biofeedback training on 
asthmatic children•• Psychological effects of biofeedback 
was assessed via the changes in subjective symptoms of 
panic-fear, fatigue, irritability, worry, loneliness, 
anger, and depression, as well as specific and general 
control orientation. It was hypothesized that, compared 
to children without biofeedback training, children with 
biofeedback training would report less subjective 
symptoms, greater reduction in depression level, and 




Subjects were selected from a pool of 64 asthmatic 
children, aged 5 to 15, who were out-patients at the 
Pediatric Department of the Prince of Wales Hospital in 
Hong Kong. These children were either referred to the 
f-
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Pediatric Clinic of the hospital or recruited during ‘ 
their admission to the hospital for acute attacks over 
the past four years. As children in different 
developmental stages may have different responses to 
biofeedback training, only children aged 10 to 15 were 
included in the present study. The purpose of this 
reduction of age range was to reduce the range of 
developmental stages the sample crossed. Thirty-six 
children were found to belong to the target age group. 
Best effort was made to contact the parents of these 
children to seek consent for the children's 
participation in the study. Twenty-three parents of 七he 
target group agreed initially, but one of them changed 
his mind before the study and one subject's data were 
found to be invalid. Therefore, only twenty-one 
subjects were included in the study. All subjects 
participated voluntarily without monetary reward. 
Tables 1 and 2 (pp. 30 and 31) represent the 
continuous and nominal demographic data of the subjects. 
As shown in Table 1 the mean age of the twenty-one 
subjects was 12.05 years (median =12,迎=i.69), and 
their mean IQ was 97.76 (Median = 100 ,迎=12.79), 
which suggested that they were of average overall 
intellectual abilities. With regard to the asthma 
history (Table 2), only 23.8% of the subjects reported a 
family history of asthma. Typically, subjects 
experienced their first onset of asthmatic attack at 
4.92 years and these attacks became most frequent at 
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about 8 years old. A majority (76.2%) of them reported 
having less than five attacks during the last 12 months. 
Instruments 
Measure of Anxiety pronenec^ c；. Subjects' anxiety 
proneness was measured by the Anxiety-Trait subscale of 
the State-Trait Anxiety Inventory For Children (STAIC: 
Spielberger, Edwards, Lushene, Montuori & Platzek, 
1973). This inventory is made up of twenty items, 
designed to measure the behavioral and emotional 
symptoms of general anxiety level in elementary school 
children. Subjects were asked to indicate the frequency 
of their symptoms as either "never", "sometimes" or 
"always". The symptoms were scored with 1 as "never", 2 
as "sometimes" and 3 as "always". A high score 
represents a high degree of anxiety proneness. Test re-
test (eight-week) reliabilities were .65 for male and 
•71 for female. Internal reliabilities were 
satisfactory�o( = .78 to .81). Correlations with other 
measures of anxiety like the Children's Manifest Anxiety 
Scale and the General Anxiety Scale for children were 
•75 and .63, respectively (Spielberger et al, 1973). 
For the present study, the Anxiety-Trait Subscale was 
translated into Chinese (Appendix A), with the meanings 
as close to the original scale as possible. The 
translated scale was administered to 155 normal 
children, aged 9 to 16 and internal consistency for the 
Chinese version of the subscale was found to be 
satisfactory .82). 
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Intellectual Assf^ssmPnt Subjects' level of ‘ 
intellectual functioning was measured by the Raven,s 
Standard Progressive Matrices (SPM: Raven, Court & 
Raven, 1983). This is a test for non-verbal reasoning 
and spatial perceptual organization. The test contains 
sixty items that are presented in five sets, with twelve 
items per set. In each item there is a matrix with one 
part missing. The subjects have to select from a group 
of six and eight choices to complete the matrix. The 
test showed satisfactory split-half reliabilities (r > 
•91) and test re-test (one month) reliabilities (r's > 
•83). The correlations of SPM with Stanford-Binet and 
Wechsler scales for non-English speaking children ranged 
from .30 to .68. The test has been standardized in Hong 
Kong on 4,413 children aged five to fifteen years old 
and local norms for the test are available (Hong Kong 
Education Department, 1986)• 
Measures of General T.ocus of General 
locus of control was measured by the Nowicki-Strickland 
Locus of Control for Children (Nowicki & Strickland, 
1973,.), which consists of 40 questions designed to 
measure subjects' sense of control on external 
reinforcers like praise, love, respect, and punishments. 
Subjects indicated their agreement or disagreement of a 
statement by giving a 'yes丨 or -no- response. A high 
score represents greater externality. Correlation with 
Bialer-Cromwell, also a measure of locus of control, was 
•41 (Nowicki & Strickland, 1973). The split-half 
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reliabilities for children in different grades ranged 
from .63 to .68. The test-retest (6 weeks) reliabilities 
were .63 for third graders and .66 for the seventh 
graders (Nowicki & Strickland, 1973)• Chinese 
translation of the test was done for the present study 
(Appendix B), and was administered to 155 school 
children, aged 9 to 16. The internal consistency 
coefficient of the translated version was found to be 
•66 while the split-half reliabilities was .70. 
Measure of Deprp.c,^ -; nr. Depression level was 
measured by the modified form of the Depression Self-
Rating Scale (DSRS: Asarnow & Carlson, 1985), which 
consists of 26 items in which subjects were asked to 
rate their symptoms on a 0 to 2 scale: 0 as "present 
always", 1 as "sometimes", and 2 as" never". The test 
items were designed to assess the presence of behavioral 
symptoms of depression and were scored in the direction 
of disturbance. This scale showed satisfactory internal 
consistency and split-half reliability (r's = .76, .67; 
respectively), and could discriminate between depressed 
and nondepressed children (Asarnow & Carlson, 1985)• 
Chinese translation of the test (Appendix C) was done 
for the present study and was administered to 155 school 
children aged 9 to 16. Internal consistency and split-
half reliability were found to be .72 and .74 
respectively. 
Measures of SubiP.nhive Svmptnyn^ Subjective 
symptoms of the children were measured by the Asthma 
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Symptom Checklist (ASC; Kinsman, Dahlem, Spector, & 
Staudenmayer, 1977) which consists of 50 items divided 
into ten symptom clusters: panic-fear. Irritability, 
fatigue, hyperventilation-hypocapnia, airway obstruction 
“dyspnea, airway obstruction - congestion, worry, 
anger, loneliness, and rapid breathing. Subjects were 
asked to rate the frequency of each symptom experienced 
during asthmatic attacks on a 5-points scale ranged from 
1 "Never" to 5 "Always". The checklist demonstrated 
satisfactory reliability and internal consistency for 
each subscale (r's > .78, Kinsman et al, 1977). only 
items related to psychological symptoms were selected 
for the present study. Thus 31 items were chosen and 
they were from symptom clusters of panic-fear, 
irritability' fatigue, worry, anger, and loneliness. 
The Chinese translation of these 31 items is shown in 
Appendix D. 
Measure of Control Oriental i nn of Til n 卿 - This 
measure consists of 13 items in which five of them were 
from the External Control cluster of the Respiratory 
Illness Opinion Survey (RIOS; Kinsman, Jones, Matus and 
Schmti ,1976) . Subjects were asked to rate their opinion 
about control of their illness and health condition on a 
5-point scale ranged from 1 "strongly Agree" to 5 
"strongly disagree". The internal consistency and test-
retest (1 week) reliabilities for these five items were 
satisfactory (r's > .64). In addition to these five 
items, eight more items were designed to evaluate 
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subjects' opinion about control on improvement and ‘ 
prevention of asthmatic attacks as well as general 
health condition. The Chinese version of these 13 
items is shown in Appendix E, and the English 
translation of the eight added items were included in 
Appendix F. 
Apparatus. Physiological signals were processed 
through a Biolab 21 system manufactured by Cyborg 
connected to an Apple lie personal computer. 
Electroencephalography (EEG), finger temperature, 
galvanic skin response (GSR), heart rate, 
/ 
electromyography (EMG), and blood pressure were recorded 
through M H O EEG Module, M120 Thermal Module, M150 
Physiology Module, M180 Heart Rate Module, M130 EMG 
Module, and M170 R-P Interval Module of the system 
respectively. Auditory and visual feedback were given 




Subjects' initial sessions involved verbal 
administration of the Anxiety -Trait subscale of the 
State-Trait Anxiety Inventory For Children, the Nowicki-
Strickland Locus of Control for Children, the Depression 
Self-Rating Scale, the Asthma Symptom Checklist, and the 
adapted Respiratory Illness Opinion Survey. Subjects 
were also required to complete the Raven‘s Standard 
Progressive Matrices by themselves after instructions 
16 
were given. The set of tests took about one hour to 
complete. 
工工.Treatment 
Thirty-six children of the target age group (i.e., 
10 to 15 years old) were randomly divided into either 
the biofeedback or control group. Best effort was made 
to contact the parents of these children to obtain 
consent for their children's participation in the study, 
only children with parental consent for participating 
the study were included. All subjects were told that 
the purpose of the study was to evaluate the effects of 
biofeedback training which was a relatively new 
procedure in the treatment of childhood asthma. To the 
subjects of the control group, they were told that at 
present they were not included in the biofeedback 
training, but if they want to receive the training after 
the completion of the study they could make request to 
their pediatrician. Only twenty-three children agreed 
to participate, 13 in the biofeedback training group and 
10 in the control group. However, one of the subjects 
assigned to the biofeedback group changed his mind 
before the pre-treatment tests were administered, 
leaving a total of twelve subjects in this group. 
Biofeedback Group. Subjects in the biofeedback 
group received 4 weekly one-hour individual biofeedback 
sessions on diaphragmatic breathing training, conducted 
by a practising physiotherapist. 
All four training sessions were run in similar 
17 
ways. At the beginning of each session, subject was 
allowed to rest for five minutes during which lung 
function was measured and electrodes and thermistors were 
attached. Then, the subject was asked to remain in their 
normal resting state and baseline measurements of 
physiological change were taken. These measurements 
included: blood pressure, heart rate, finger 
temperature, electroencephalography, galvanic skin 
response, and electromyography. 
After the baseline measurements were taken the 
subject was asked to flex the head and feel the tension 
on the neck muscles which increased with the auditory 
and visual EMG signals of the biofeedback machine. The 
subject was then asked to try to relax the neck muscles 
and lower the EMG signals as much as possible. After 
practising this maneuver several times, diaphragmatic 
breathing training was given. 
The subject was then asked to rest his/her hand on 
the navel, and imagined the abdomen as a balloon. 
He/she was asked to breathe in through the nose with the 
rise of the abdomen, and shortly after to breathe out 
through the mouth with the fall of the abdomen. 
Auditory and visual EMG feedbacks were given throughout 
the training period, and the subject was told to keep 
the EMG level not to rise more than two units during the 
breathing exercise. After ten minutes of practice the 
subject's eyes were covered and no biofeedback signal 丨 




taken. The subjects were asked to practice the technique 
for five minutes, and the number of consecutive 
successful breathing was recorded. 
After the practicing period, the subject was told 
to remain in his/her normal resting state and post-
training measurements of physiological changes and lung 
function were again taken. Throughout the session, all 
physiological measurements were recorded continuously by 
a microcomputer. Finally, the subject was requested to 
practice the diaphragmatic breathing technique for ten 
minutes under supervision of their mother every night at 
home • 
^ntrol Groti^. Subjects in this group received no 
biofeedback session on diaphragmatic breathing training 
but efforts were made to contact the subjects on the 
telephone at least once during the period between the 
pre- and post-treatment phase. Subjects were asked 
about their general health condition during the period. 
I工工• Post treatment 
After the Biofeedback group had completed all four 
training sessions, all subjects, including the 
Biofeedback and Control groups, were assessed again on 
the four psychological measures as in the pre-treatment: 
special and general locus of control, depression level, 
and subjective symptoms. 
IV. Three-month Fn1low Up 
Three months after the post-treatment assessment, 
all subjects were reassessed on the same four 
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psychological measures as that at the pre-treatment and 
post-treatment. All subjects, except one in the Control 
group, returned for the follow-up assessment leaving 
twelve subjects in the biofeedback group and nine 
subjects in the Control group. The parent of a subject 
in the Control group requested for biofeedback training 
and she was advised to make request through the 
pediatrician. 
Results 
One of the subjects in the Biofeedback group was 
found to respond to the psychological tests in a 
careless manner. Therefore, data of this subject was 
excluded in the analyses of the present study, leaving a 
total of twenty-one subjects (N = ii for the Biofeedback 
Group, N = 10 for the Control Group). Only results of 
the psychological variables were reported here, all 
physical measurements were collected and analyzed by the 
practising physiotherapist in a separate study. 
Two-tailed t-tests were done 
on the continuous demographic data, (e.g. age, number of 
siblings, age of onset, age with highest frequency of 
asthmatic attack, anxiety proneness and intelligence 
quotient) and no significant differences were found 
between the Biofeedback and Control groups (all p.s > 
•05). Chi-Square analyses were performed for the nominal 
demographic data on sex, presence of both parents, 
school performance, frequency of attack during the last 
12 months, and family history of asthma. No significant 
I 香 港 中 文 大 學 園 當 你 
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differences were found between the two groups (all 
> .05). 
Analyses of Variann^. Tables 3 to 5 (pp. 32 to 
34) show the means and standard deviations of the nine 
dependent variables measured on pre-treatment, post-
treatment, and follow-up phases: locus of control on 
asthma, general locus of control, depression, and 
reported asthmatic symptoms of panic-fear, irritability, 
fatigue, worry, anger and loneliness. Two-tailed t-
tests were4one on the nine dependent variables measured 
on pre-treatment, and with the exception of irritability 
(t (21) = 2.06, E = .05), no significant differences 
were found between the Biofeedback and Control groups 
(all E's > .05). A 2 (Group: Biofeedback, Control) x 3 
(Trial: Pre, Post-treatment and Follow-up) multivariate 
analysis of variance (MANOVA) with repeated measure on 
trial and contrasts between pre-and post-七reatment 
variance, post-treatment and follow-up variance and 
pre-treatment and follow-up variance on the nine 
dependent variables were performed and the results 
showed no significant main or interaction effects (all 
> .05). Subsequent univariate F-Tests results are 
included in Table 6 to Table 8 (pp. 35 and 37). As 
shown in Table 6, a group effect on irritability was 
found (F (1,19) = 5.13, E < .05). 
Results of contrast between pre- and post-
treatment variance analyses showed a group x trial 2-way 
interaction effect on locus of control of asthma (F 
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(1,19) = 8.05, £ = .01), and main effects for trial on 
general locus of control and worry (F (1,19) = 8.18, 
5.22, E's < .03). Dunn post hoc analyses of the group x 
trial 2-way interaction effect showed that the 
Biofeedback group became more internal on their locus of 
control on asthma after the training (M's = 29.73, 
28.09, £ > .05), while the Control group reported no 
significant change in their asthma control orientation. 
Main effects on general locus of control and worry 
indicated that all subjects reported greater internal 
control orientation and less worry at the post-treatment 
phase. 
Contrast analyses of post-treatment and follow-up 
variances showed a significant trial effect on 
depression (F (1.19) = 4.63, ^ = .05), with all subjects 
at Post-treatment becoming less depressed at three-month 
follow up (M = 16.67, 13.95)• In addition, the group x 
trial interaction effect on locus of control of asthma 
approached significance (F (l, 19) = 3.70, ^ = .07). 
Post hoc analyses of the possible group x trial 2-way 
interaction effect showed nonsignificant results (all 
E's > .05). 
Contrast analyese of variance between pre-treatment 
and follow-up showed a significant trial effect on 
general locus of control (F (1,19) = 11.46, p < .05). 
Compared to Pre-Treatment, subjects in both group at 
three-month follow-up showed increasing internal 
general locus of control (M = 14.76, 11.90)• 
23 
Although our subjects in the Biofeedback group showed an 
internal change in their sense of control over asthma, 
and a significant positive correlation between general 
control orientation and control orientation of asthma 
was found (r = .39, p < .05), this internal change of 
asthma control orientation did not generalize a 
significant additive internal change on general control 
orientation for the children receiving biofeedback 
training. in addition, as most children in the 
Biofeedback groupd did not report any severe asthmatic 
attac]c during the study period, it is still unclear 
whether the increase in the sense of control over asthma 
can stand after severe asthmatic attacks. Finally, 
because the Control group in this study was not a proper 
placebo-attention control, the quality of attention 
received by the Biofeedback and Control groups was not 
equivalent. Therefore, one cannot rule out that the 
present finding is a result of the different quality of 
attention the two groups received. 
In addition, comparable to the findings of Lehrer 
et al (1986), the present study also showed no 
significant effect of biofeedback on subjective symptoms 
reported during asthmatic attack, although in Lehrer et 
al's study subjects in both treatment and no treatment 
groups showed significant reduction in reported 
subjective symptoms. On the other hand, contrary to 
previous findings (Blanchard et at, 1986; Bosley & 
Allen, 1989; Grazzi, Frediani, Zappacosta, & Boiardi et 
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al, 1988; Nagel, Himle, & Papsdorf, 1989; Streuber, 
Taylor, West, & Burr, 1989), our results found no 
significant differences in the changes in depression 
between the Biofeedback and Control groups at the post-
treatment phase and at three-month follow-up. 
one possible explanation for the nonsignificant 
effect of biofeedback training on depression, general 
locus of control, and reported subjective symptoms of 
asthma may be related to the power of the present 
study. The present study only included 21 subjects and 
one of them dropped out from the study at the three-
month follow up phase. Therefore, at the pre- and post-
biofeedback phase, there were only li subjects in the 
Biofeedback group and 10 in the Control group. At the 
three-month follow-up phase, the number of subjects in 
the Control group reduced to 9. Power analysis (Cohen, 
1975) indicates a medium statistical power (.50, p = 
•05) and a medium effect size (f^ = .15; Cohen, 1988). 
Therefore, the statistic power of the study may not be 
enough to show the effect of biofeedback training. 
In addition, although past studies of biofeedback 
training showed a significant reduction of depression 
after the training, subjects participating in these 
studies were having other clinical problems: e.g. 
headache (Blanchard et al, 1986; Grazzi et al, 1988), 
anxiety disorders (Nagel et al, 1989; Streuber et al, 
1989) and hypertension (Bosley & Allen, 1989)• As 
pointed out by Creer (1982), although there are 
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psychological components of asthmatic attacks, the 
physical bases of it cannot be ignored. Thus, asthma may 
be less related to psychological factors than these 
clinical problems. Moreover, as the majority of the 
children in this study were not experiencing severe 
asthmatic attacks at the time of the study, they 
might not be disturbed psychologically by their illness. 
As a result, the psychological effect of biofeedback 
training may not be easily shown. 
An alternative explanation for the non-
significant findings lies in the number of training 
sessions. Williamson, Ruggiero, and Davis (1986) 
advocated 10 training sessions of biofeedback for 
successful treatment of headache. Nevertheless： 
successful treatment of adult patients in two sessions 
had been reported by other researchers (e.g., Borkovec Sr 
Sides, 1979). In the present study, only four training 
sessions were given to the subjects. it is possible 
that the number of training sessions given is not enough 
to induce a significant effect. Moreover, as there is no 
pre-set criteria of learning, it is difficult to tell 
whether the child has mastered the diaphragmatic 
breathing and/or relaxation technique after the 
training. Similarly, it is uncertain whether the 
nonsignificant finding is a result of inadequate 
mastering of the techniques. of course, other factors 
like the effects of the training may need a longer 
period of time to develop, so that a three-month follow-
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up may not be able to capture the effects of the 
training, can also be a possible explanation for the 
nonsignificant results. 
A possible explanation for the finding that 
children in both groups changed to a more internal 
orientation in their general locus of control regardless 
of the biofeedback training may lie in the developmental 
change and maturation of the children. Bialer (1961) 
found that children in his study had a more external 
orientation in their early development stage, but tended 
to change to a more internal locus of control as they 
became more mature. However, later research failed to 
support this (Crandall, Katkovsky, & Crandall, 1965; 
Mischel, Zeiss, & Zeiss, 1974). The present study 
failed to find a significant correlation between internal 
change of general control orientation and age (r = .035, 
fi > .05). Examination for the possible correlations 
between age and general control orientation was also 
done on 155 normal school children, aged 9 to 16. 
Again, no significant correlation was found (r = .005, £ 
> .05). Therefore, the possibility of maturation effect 
was not supported. 
On the other hand, the internal change of general 
locus of control can also be a result of non-specific 
factors inherent in this study. Nowicki & Duke (1983) 
suggested that control orientation was learned through 
children's life experience, including parents丨 attitudes 
and parental style (Wichern & Nowicki, 1976), life 
27 
events (Bryant & Trockel, 1976), programs that help 
children to learn the connection between behavior and 
consequences (Matheny & Edwards, 1974; Nowicki & Barnes, 
1973), and stimulating environment (Knapp & McClure, 
1978)• At present, it is difficult to identify the 
factors which may have contributed to the change. Perhaps, 
simply joining the study was a special experience to the 
children and the given information about a new and 
special 七raining program may already instill a sense of 
hope and control to them. 
The reduction of depression level at three-month 
follow-up in all children may be related to their 
internal change of general locus of control. Lewinsohn 
(1974) has presented a behavioral conceptualization of 
depression that depression was a result of a low rate of 
response-contingent positive reinforcement. since all 
children showed an internal change of their general 
control orientation, the rate of response-contingent 
positive reinforcement perceived may probably increase. 
This may, in turn, reduce the level of depression. In 
order to make a preliminary test for this postulation, 
test for correlation between depression and general 
locus of control on the subjects, using the pre-
treatment measurements, was done. The result does not 
support the postulation (£ = •17 , E > •05)• However, 
when the same test was done on 155 school children, a 
significant correlation between depression and general 
locus of control is found and the postulation is 
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supported (r = .47, p < .05). Nevertheless, the reason 
for the delay in reduction of depression in relation to 
the internal change of general control orientation is 
unknown. 
A possible explantion for another finding that all 
children reported less worry during asthmatic attacks 
regardless of biofeedback training may also be related 
to their change in general control orientation to a more 
internal direction. Perhaps, the increase in the sense 
of control in general makes them become less worried 
during asthmatic attacks. As a significant positive 
correlation between reported worry and locus of control 
was found (r = .48, n < .05) in this study, this can be 
a preliminary support to the above postulation. On the 
other hand, the fact that the children has not shown a 
corresponding change on their control orientation on 
asthma, which as mentioned above also found to be 
positively correlated with general locus of control, can 
be a flaw for this postulation. 
With the limitations of time and resource, there 
are a number of imperfections in the present study which 
make the results difficult to explain. Perhaps, some 
improvements on the experimental design may be helpful 
in providing clearer explanations for future studies. 
First, the number of subjects to be included in the 
study may need to be increased to improve the 
statistical power. Second, increasing the number of 
training sessions and inclusion of children with a wider 
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range of asthmatic problem and grouping them according 
to their severity of asthma could also provide 
information about the effect of number of training 
sessions and severity of asthma on the psychological 
effects of biofeedback training on the asthmatic 
children. 
In conclusion, this study showed a biofeedback 
training effect on asthmatic children's control 
orientation of asthma to a more internal direction, and 
this change was maintained at three-month follow-up. No 
other significant biofeedback effects on the 
psychological variables were found. It is doubtful if 
the findings of this study may generalize to children 
with more severe form of asthma, for all of the children 
who received biofeedback training in this study only 
suffered from mild asthma. It is therefore worthwhile 
to assess the possible psychological effects of 
biofeedback training on severe asthmatics in future 
studies. As the internal change of general locus of 
control, the decrease in the level of depression and 
reported worry during asthmatic attack were found for 
all children regardless of whether they received 
biofeedback training, it is of value to investigate the 
factors contributing to these changes. 
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Table 1 
Means and Standard Deviations of nomograph in 
Total Treatment Control 
Population Group Group 
(N = 21) (N = 11) (N = 10) 
Means Means s ^ . Means 
Age 12.05 1.69 12.36 1.84 11.70 1.57 
No of Siblings 2.86 1.67 3.00 1.34 2.80 1.03 
Age of onset 4.92 2.93 3.69 2.76 5.33 2.50 
Age With Highest 
Frequency of Asthmatic 
Attack 8.00 2.19 6.08 3.53 8.93 2.05 
工 Q 97�76 12.79 98.64 12•19 96.80 14.01 
Anxiety 35.29 5.12 36.64 5.70 33.80 4.19 
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Table 1 
Frecfuencies and P^rcentaap. Demoaraphic Data 
Total Treatment Control 
Population Group Group 
(N = 21) (N = 11) (N = 10) 
Freq. % Freq. % Freq. % 
Sex 
Female 6 28.6 3 27.3 3 30.3 
Male 15 71.4 8 72.7 7 70.0 
Both Parent Present 
Yes 20 95.2 10 90.9 10 100.0 
1 4.8 1 9.1 0 0.0 
School Performance 
A 2 9.5 1 9.1 1 10.0 
B 8 38.1 4 36.4 4 40.0 
C 8 38.1 5 45.5 3 30.0 
D 3 14.3 1 9.1 2 20.0 
Frequency of Attack 
During The Last 12 Months 
卜 5 16 76.2 10 90.9 6 60.0 
6 - 1 0 2 9.5 1 9.1 1 10.0 
11 一 15 1 4.8 0 0.0 1 10.0 
.16 - 2 0 1 4.8 0 0.0 1 10.0 
21 and over 1 4.8 0 O.O 1 10.0 
Family History of Asthma 
No Asthma 16 76.2 9 81.8 7 70.0 
With Asthma 5 23.8 2 is.2 3 30.0 
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Table 1 
Standard Deviations of Variabi - p”�-
Biofeedback Pha.gp^  
Total Treatment Control 
Population Group Group 
(N = 21) (N = 11) (N = 10) 
Me 如 Mean s ^ . Mean s.D, 
Locus of Control 
on Asthma* 28.52 4.73 29.73 5.29 27.20 3.85 
Locus of 
control* 14.76 4.11 14.73 4.15 14.80 4.29 
Depression 15.48 5.23 15.09 5.94 15.90 4.61 
Panic-Fear 20.33 9.00 23.73 10.91 16.60 4.25 
工rritability+12.29 4.62 14.09 4.93 10.30 3.47 
Fatigue 14.71 5.68 15.82 6.13 13.50 5.17 
Worry 11.62 4.66 11.55 5.84 11.70 3.23 
Anger 8.00 3.23 9.18 3.82 6.70 1.83 
Loneliness 6.05 2.58 6.36 2.91 5.70 2.26 
* higher scores indicate externality 
+ indicates £ < .05, two-tailed t-test 
Others indicates 2 > .05 
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Table 1 
Means and Standard Deviations of Mann^ variable -
Biofeedback Phagi：^  
Total Treatment Control 
Population Group Group 
(N = 21) (N = 11) (N = 10) 
Mean Mean s ^ . Mean s.D. 
Locus of Control 
on Asthma* 28.29 4.84 28.09 5.38 28.50 4.45 
Locus of 
Control* 12.62 5.28 12.27 6.10 13.00 4.50 
Depression 16.67 5.26 16.82 5.79 16.50 4.91 
Panic-Fear 18.86 6.84 20.91 7.56 16.60 5.44 
irritability 10.95 3.65 11.82 3.76 10.00 3.46 
Fatigue 13.91 4.25 15.27 5.12 12.40 2.50 
Worry 10.48 3.98 11.09 4.18 9.80 3.85 
Anger 7.10 3.16 8.09 3.56 6.00 2.36 
Loneliness 5.24 2.17 5.82 2.23 4.60 2.01 
* higher scores indicate externality 
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Table 1 
Months Fq] 1 nw-TTp 
财 Treatment Control 
Population Group Group 
(这=20) (N = 11) (N = 9) 
Mean Mean Mean 
Locus of Control 
onAsthxna* 27.60 4.50 28.46 4.28 26.56 4.80 
Locus of 
control* 11.90 5.09 11.09 5.34 12.89 4.11 
Depression 13.95 5.97 13.55 6.15 14.44 6.06 
Panic-Fear 19.30 6.76 20.73 6.47 17.56 7.07 
irritability 11.65 3.80 13.18 3.03 9.78 3 96 
Fatigue 14.20 4.55 15.91 4.09 12.11 4.40 
worry 10.10 3.55 10.91 3.33 9.11 3.10 
一 7.15 2.74 7.91 2.30 6.22 3.07 
Loneliness 5.45 2.31 6.18 2.56 4.56 1.57 
* higher scores indicate externality 
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Table 1 
nni^^^^i^t^llzt^^^^r the Main 
Dependent Varip^hl^c 
Variables „ F P 
Locus of Control on Asthma .36 56 
General Locus of Control ,06 82 
Depression ^^ 
•00 .99 
Panic-Fear ^ ^^ 
2.34 .14 
Irritability . ^ 5.13 .04 
Fatigue ^ 六^ 2.46 .13 
Worry .71 .41 





for the Main Effects of on th. 
Dependent V a r i扑 1 的 
Pre-Training Pre-Training Post-Training 
vs vs vs 
Post-Training 3-Months 3-Months 
Follow-UP Follow-Up 
Variables Z p F P p p 
Locus of control 
on Asthma .11 .75 3.64 .07 1.77 ,20 
General Locus 
of control 8.18 .01 11.46 .00 .36 .56 
Depression 1.03 .32 .95 .34 4.63 .05 
Panic-Fear 1.68 .21 .83 .38 .25 .62 
irritability 3.46 .08 .27 .61 1.72 .21 
Fatigue .69 .42 .51 .49 .00 .97 
worry 5.22 .03 2.91 .11 .00 .95 
Loneliness 2.70 .12 1.42 .25 .66 .43 
Anger 3.10 .09 1.72 .21 .02 .90 
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Table 1 
Effects on the Deppndent V^T-S^HI^C^ 
Pre-Training Pre-Training Post-Training 
vg vs vs 
Post-Training 3-Months 3-Months 
Follow-UP Follow-Up 
variables Z p p p ^ ^ 
Locus of control 
on Asthma 8.05 .01 .36 .56 3.70 .07 
General Locus 
Of control .19 .67 2.13 .16 2.75 .12 
Depression .24 .63 .07 .80 .82 .33 
Panic-Fear 1.68 .21 2.39 .14 .57 .46 
Irritability 2.04 .17 .17 .69 .89 .35 
Fatigue .08 .78 .62 .44 .41 .53 
耐ry 1.97 .18 .84 .37 .06 .80 
Loneliness .31 .59 .68 .42 .04 .85 
一 .15 .71 .40 .53 .17 .68 
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APPENDIX A 
Anxiety-Trait Subscale of 
State-Trait Anxiety Inventory For Children 
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Nowicki-Strickland Locus of Control for Children 
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Nowicki-Strickland Locus of Control fo. Children (Continued) 
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Depression Self-Rating Scale 
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我 货 得 爭 卯 我 惠 m： irj m S m ui 办 . “ — 一_ 
因 <品 :ft 签 m T 會 至ij 
23. « te M tfc 過目杀;J — —一 
我 常 餘 臼 日 夢 及 丁 能 東 中 情 沖 — — 一 
2 5 . 我 很 ： g ? 场 發 葡一 —— 一― ~ 
若 不 幸 的 事 發 主 任 人 萄 上 ， n . 丨；^: 開 ： 二 : 
問哲完’谢謝 I ' K的 1 - 1 Ri 口 n : 外 
4 2 
APPENDIX A 
Asthma Symptom Checklist 
從 坟 絲 生 過 . S 則 « 示 運 《 形 常 - . 王 ® 1 饮 - « 〔 本 來 祝 . 适 詞 站 形 ： ^ 的 调 形 
亭 m 間 ‘ -牟r 
1. 不穩定 中 時 常 
2. 1�頁燥 1 口 2口 3口 4口 SO 
3..東！勤 ‘ i D 2CJ a d 4 a s n 
答怕 1口 2口 3口 4口 SCJ 
答怕目己一 i面人 1口 SCI 
e . 答 怕 死 忙 l O t[z] s n 
V . 受 到 挫 折 i O 3口 4口 、口 
. 硬 應 困 乏 i 口 2 口 4 a 
S .恐慌 lO 4口 SQ 
10.虚弱 lO 2a 3D sa 
封甚麽 fc 不閲,c： l O 
膨到被FR帛離 . 3 0 4口 S口 
13. ？麼u—�病發 1口 3 0 s D 
谪怒 1口 2口 3口 4口 SO 
： 1 5 .疲陷 3 口 4口 s a 
IB..探慌 3 D S O 
17.狂怒 lo sn 
18.緊張 lO 3D 4口 sn 
1 9 .疲轻 lO 4口 SU 
感到無助 3 0 G O 2 1 . L O 3D SIZ] 
22.孤獨 1口 2口 3口 4口 SD 
23. ；f度楚 幻 S O 
找临 1口 SLZJ 
討世界膨至IL呢谪 1口 3口 4口 sn 
無.m力 lO so 
2 V . 不 快 躲 l O s n 
28.战心包己 lO 20 3EJ 4口 13口 
⑶.對畔哪病fj^發 iO 20 30 
3 0 . ：}«’1_�很多舉 l O 3a 4EJ SCO 
31.柩到受忽視 1口 20 30 4口 GO lO 2a an BQ f?^楚完，战[gM乍—— 
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APPENDIX B 
Measure of Control Orientation of Illness 
請衝郛[F点砂阳澳逾丨:则逼些明：的勧司或不勧账丨设‘丨义吧而山随丨也 
丨不唐昆.I•霄::.尹憲1•示極骑同，極不If同. 
^^  ：文 — 14 m m M m 
. 丨�I! I '-I [司 ：司 
i. 我:有能力nt,丄目己時喘發作. . 
-^L J .»• .if] sn 
^Ji ^ S i t ^ ^ ^ t n O ^ ^ t J : ^� ^ ^ . ^ ^ ^ , " - , , --.… 
• “一’ 飞“-� � i 
3- 哮喘是我能广 IBT. 
� L � ； ： 0 ；.[-J 
宵IG：主才F^I丄I善我TN時喘RILSII. 「-, • 
一 ILJ : 、二] -^Lli sQ] 
我 相 特 ？ 丨 1 ? : 去 令 目 己 的 随 賺 摘 I 记 . … 
…'… LL ‘ 2 l�： （ 〕 : ‘� j 
不去担我I幻tt^ 喘是最善隨理它丨:n�7:去 • 
. ^ _ ,一 、」’义一 -� L� S L L J . .."“ i --L.J 4LZi Si7"'i 
a. 學.圣;g:摞啦，矛龙愈肖&處理矛孝0； .^ _ 
若我有--的鞋生，我不熙l^S糊抑迎己u-i w 兄 . （ 」 3 0 幻 
.我會吃躲主給我tn束西，而不陆趣视窗徹它町应：丨::丨 1口 3口 ： g口 
• IL J 3口 4口 S[] 
—個入Ml於目己V�I時出院，；宵權巩些丨十丨C‘ ，「.， _ 





Orientahinn of AshhTn^ 
1) I can prevent myself fro. getting asthmatic attaOcs 
工 don.t thin, it is worthwhile for trying because 
asthma can never be improved, anyway. 
3 ) 工 can control my asthma. 
4) only doctor can improve my asthma. 
5) I believe that there are ways that I can i卿rove .y 
health. 
6) The best way to handle my asthma is not to think 
about it. 
7) I suppose my asthma will get worse and worse, 
anyway• 
8) I can handle my asthxna better, if i know .ore about 
things 工 should do. 
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